ELECTRIC
VEHICLE
CHARGING

Electric LYy Vehicle
Infrastructure Council

Interim Report

January 2017

Chaired and Staffed by the Maryland
Department of Transportation

Maryland Department
of Transportation

ELECTRIC
VEHICLE
CHARGING
STATION B

Presented to

Governor Lawrence J. Hogan, Jr.
and the
Maryland General Assembly

Presented by the

Electric Vehicle Infrastructure Council
(SB 714, Chapter 378, Acts of 2015)



THIS PAGE INTENTIONALLY LEFT BLANK



Tableof Contents

Iz 1] (1o IO o] 1 (=] o PP PTTEP PP PR PPPRPPPPPRP 3
IS Ao o T = 3
LISE OF TADIES ...t et et e e et e e s e b e e s e e e e 3
o] (0] 0}V 1 0 TP 4.
A Message from R. Earl Lewis, Jr., EVIC.CR@l.........ooiiiiiiiiii e 5
[ a1 oo [0 o { o] o FO PP PP PPPPPPPPPP 5

. FO1aANRdzyR 2y al NBEflyRQa 9.8 00NMQD. .£S5KAOL.S..LY.FNI &G Nz

Electric Vehicle Market and Electric Vehicle Supply Equipment Status............ccoccccevivivviviiniiinieeeeeeee. 8
¢KS 9+L/ Q8 . HAMC..L.OLADAUASE e 10
Efforts Related to thé 2 dzy OA f.Q.8.....2.. 2. NJuiiiieiieeeceeeecee et 11
RECOMMENUALIONS. ...t e e e e e e e e e e e e e s e e e e e e e s anb b e e e e e e e e annnnrneeeeas 18
Appendix AG 2016 EVIC MEMDEISIID.......coiiiiiiieiee et e e e e e rr e e e e e aae 20
Appendix B; 2012 Recommendations & Action Plan StatusS...........ceeevviiiiiiiiiiiiceeeces 22
Appendix &PEVs Available for Purchase in Maryland..................ccccoo i 30
Appendix g Related Legislation (enacted 202QL6)...........uuvveieeiiiiiiiiieeee et e e senneree e 31
Appendix E Draft EV Communication and Media Plan.............ccoeviiiiiiiiiiieee e 33

List of Figures

Figure 1: EVs Registered in Maryland by Zip Code (As of November 30, 2016) & FAST.Carridars......5
Figure 2:B5: Summary of Potential Charger Lib@as in 2020 and 2040..........cccoviiiiiiiiiienniniiiieeee e 6
Figure 3: Total PEVs Registered in Maryland (Fiscal Year@@DA.................ooeeeeiiiiicciiccnninninninvreeeeeeee 8
Figure 4: Existing, Publicly Available EV Charging Stations & EV Charging Carridars.............ccccccuvenee 9
CAIdzNE pY al NEf Il YRQA..LKENBAY.3. ..0SOHA2NY e 10
Figure 6: Maryland EVIP Station Locations and VeNndOrS..........ccccceeeee e 12
Figure 7: Fiscal Year 2016 DC Fast Charging AFIP AWards............ccccciiiiiiiiiiiiiiiiieieeeeeeeeee e 13
Figure 8: Volkswagen Settlement FUNGING .........cooiiiiiiiiiiiee et e e e e e 14
Figure 9: Morgan Statdniversity SUNVEY RESUILS...........uuviiiiiiiiieiie e 16
Figure 10: Morgan State University SUIVEY RESLILS. ..........uuuiiiiiiiiiiiiiiie e 16
Figure 11: Morgan State University Survey Results (Continued).............eeeeeiiiiiiiiiereenniiiieeeee e 17

List of Tables

Table 1: EVIC Legislative ReqUIremMeNtS & SLALUS........ccuiiiiiiiiiiieieeeeiiiei et re e sneeeees 7
Tabk 2: EVSE Power Requirements, Charging Speed and Public Availability in Maryland................... 9
Table 3: 2016 EVIC MeetiNG AQENUAS. ... .ciiiiieeiiieeeeiiiieis e e e e e ee et s s e e e e e e e e e e e eaat s e e e e e e eeeeeeeernrnnannes 10



file:///C:/Users/cturner/Desktop/WorkingFromHome/EVIC_Report/EVIC_Report_31JAN2017__Final_Draft.docx%23_Toc473837237
file:///C:/Users/cturner/Desktop/WorkingFromHome/EVIC_Report/EVIC_Report_31JAN2017__Final_Draft.docx%23_Toc473837240
file:///C:/Users/cturner/Desktop/WorkingFromHome/EVIC_Report/EVIC_Report_31JAN2017__Final_Draft.docx%23_Toc473837243

Acronyms

Thefollowing acronyms are used in this report:
AFIP Alternative Fuel Infrastructure Program
BEV Battery Electric Vehicle

BEVI Baltimore Electric Vehicle Initiative

EV Electric Vehicle

EVIC Electric Vehicle Infrastructure CounmilThe Council
EVIP ElectricVehicle Infrastructure Program
EVSE Electric Vehicle Supply Equipment

FAST CAEAY 3 ! YSNROI Q& A¢tdzNF I OS ¢ NI y&aALR NI GAZ2Y
GGRA Greenhouse Gas Reduction Act

GHG Greenhouse Gas

MDE Maryland Department of Environment
MDOT Maryland Department of Transportation
MEA Maryland Energy Administration

NHS National Highway System

PHEV Plug In Hybrid Electric Vehicle

PEV term used collectively for BE\and PHEVs
PSC Public Service Commission

TCl  Transportation Climate Inétive

VTG Vehicle to Grid

VW  Volkswagen

ZEV  Zero Emission Vehicle




A Message from R. Earl Lewis, Jr., EQh@ir

oMarylandis making demonstrable progretsward the goals of increasing

the number of electric vehicles registered in the State emrgliring that we

have a comprehensive, publicly available electric vehicle charging netfsrk

we continueto strive toward thosegoals, we remain dedicagd to providing

' customerdriven leadership that delivers safe, sustainable, intelligent, and
exceptional solutions in orderto connect NBf | YRSNB (G2 fATFTSQ:

Introduction

This documentfulfills the requirementto submitan annual, 2016, interim reportof the Maryland Electric
+SKAOES LYFNI A0GNHOGdAZNE / 2dzy OAft Qa 69+xL/ 0 62N] FyR N
under the Maryland Electric Vehicle Infrastructure Council Act.

Notable Achievements
Since 2011 e EVIC has worked tomeove bariers toPlugin Electric Vehicle®EY usage in Maryland through

the development of infrastructure action plans, permitting standards, and state incentives for the purchase of
PEVs and Electric Vehicle Supply Equipment (EVSE).

In 2016, he Council supported the successful Maryland nominatioAltgrnative Fuel / Ectric Vehicle (EV)
charging corridors under thEixing America's Surface Transportation (FAST)AetMaryland Department of
Transportation (MDOT) submitted four corriddos nomination I-95, US 50;270 and470/I-68in August 2016
(seeFigurel).

Figurel: EVs Registered in Maryland by Zip Cdées of Novemler 30, 2016) & FAST Corridors
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The nomination was made in conjunction wiltaryland Energy AdministratiorMEA and the Maryland
Department of EnvironmentMDB and was supported by more than fifteen additional agencies and
organizations. MDOT was notifiegl the US Department of Transportation (US D@®November of 2016 that

all of the nominated corridors had been designated as Alternate Fuel / EV CorseeFsdurel).

These corridors represent a critical cross section of our State and provide valuable regional and national linkages
for freight and passenger traveThe EV Charging Corridor designations will assist Maryland and the Council as
we continue working towarestablishing a reliable and accessible Statewide EVSE network.

Opportunities and Challenges

The widespread introduction of PEVs into the lighty fleet can have significant benefits including the
reduction of oil consumption and environmental benefitel as the reduction of greenhouse gases (GHG) and

other harmful air pollutantsVehicle technology improvements, including EV technology will be critical to
reducing air pollution in Maryland and helping us meet our environmental goals.

While we have madl significantprogress in the past several yeaosir goalshave beenambitiousfrom the
beginning:60,000 EVs by 2020, 300,000 by 2025, and the infrastructure to match. Our latest estimates, which
were updated with the submission of our EV Corridor nation to USDOT, now projecthat as many as
100,000 EVwill be registered in the State in 2020 and 1,472,084 EVs will be registered in 2040. To
accommodate those vehicles, Maryland assumed a total of 2,227 and 32,bli8ly availablehargers would

be required by 2020 and 2@ respectivelyFigure2 illustrates the current andprojected EVSE alottige F95

corridor. Each red dot represents an existing station and each green dot represents 4 new charging outlets at
one location.

Figure2: 1-95: Summary of Potential Charger Locations in 2020 and 2040
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Asnew, more affordableand longefrange PEVs, such as the Chevy Bolt and the Tesla Model 3, are introduced
to the marketplace, w mustprepare for the burgeoning PEV fleet by continuingvork with private industry

and encouragingnfrastructure investment in Maryland. To date, private indudtgs made a significant
investment in installindpC Fast Chargisgations in the Statethere are nowl28 DC FasChargingutletsat 63

locationsacross Maryland EVSE providers have retly announced DC fast charging technologies capable of
delivering up to 400 k\WWwvhich could significantly reduce charging times.

L]
Lo

In addition to providing a reliable public charging netwone must also continue to improve our public
education and outreeh efforts, and keep the lines of communication open between all of the stakeholders
g2N)lAy3 (G26FNR NBFEATAYy3 al NBflyRQA t9+ NBIAAGNI GA2
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EVIC Composition and Support

The Councils comprised ofa diverse representatioof interests, perspectives, and responsibilities, including
utilities, State agenciesprivate enterprise, and nosprofit EV advocates. The Councilmemberdip list is
provided inAppendx A. In addition, #d Council meetings arepen to thepublic and time is allotted at every
meeting for the Council to hear public comments.

The EVIC has four workgroups, which support the Council by providing analysis and recommemaations
consideration by the full EVIO he workgroups are:

I Communications i State Agency

1 Legislative 1 Workplace and Urban Charging

EVICFormation andRequirements

TheEVIGvasoriginallyestablished in 2011 andn 2015 wasextendedthrough 2020via Maryland legislation.
In addition to creating the EVIC, the legislation also established requirements for the Coabéll illustrates
the original requirements and the status of those requirements as of December 2016.

Tablel: EVIC Legislative Requirements & Status

Requirement Status
TheAction Plarwasdeliveredin 2012 and

Developanaction planto facilitatethe successfuhtegrationof

! electricvehiclegnto the State's transportation network. th.e 32 recommendanc_)ns were revisited
this year(See Appendix B
A53|sun.develop|pgandcoordlnatlng stateW|_destapdardsfor Prioritized for 2016 and addressétfough
5 streamlinedpermitting and |nstalIatlpnvof,re5|derv1tlaland Legislative Workgroup argVIC
commerciat f dz3 m A Wehilé (BEMhding stationsnd )
. recommendations
supplyequipment
Discussedh 2016 at the State Agency
3 Developarecommendatiorfor astatewidecharging infrastructure | Workgroup Meetings and currently being

plan,including placementopportunitiesfor publiccharging stations] developed in conjunction with Volkswage|
Consent Decree efforts.

. . Prioritized for 2016 Addressedhrough
Increaseconsumerawarenes@&nd demand foelectricvehicles

4 through publicoutreach. the Communications and State Agency

Workgroups.
Makerecommendationsegarding monetarygnd nonmonetary Prioritized for 2016. Addressed through
5 | incentivesto supportelectric vehicleownershipandmaximize the Legislative Workgroup arielVIC
private sectorinvestmentin electricvehicles. recommendations
6 Develop targetegboliciesto supportfleet purchase®f electric Discussed in 2016 at the Statgency
vehicles. Workgroup Meetings.
- | Develop charging solutiorfisr existingandfuture Y dzt GATNRS ;Zoilgéi?ai?\:ez\?\/lcik;r\ggE)erEeiSItgrough

units. .
recommendations

Encouagelocalandregionalefforts to promote the useof electric

8 | vehiclesand attractfederal fundingfor StateandlocalPEV Currently being developed in conjunction

with Volkswagen Consent Decree efforts.

programs.

9 Soelj:r(():zsmend)olluesthat supportPE\tharging frontlean energy To be addressed by Workgroups.

10 Recor_nmenda_ method of displaying pricing informatioat public To be addressed by Workgroups.
charging stations.

11 Establlsrperf(_)rmancemeasures‘or meeting PE¥telated To be addressed by Workgroups.
employment,infrastructure,and regulatorygoals.

12 Pursueother goalsandobjectivesthat promotethe utilization of To be addressed by Workgroups.

electricvehiclesin the State.



http://www.mdot.maryland.gov/Office_of_Planning_and_Capital_Programming/Electric_Vehicle/Documents/2012_Final_Report.pdf
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In addition to the requirements outlined in the previous section, the EVIC was also responsible for developing
an initial report in 2012vhich was comprised of a Statewide Charging Infrastructure Plan, an Action Plan, and
32 recommendations intended to promote widespread PEV adoptioMarch 2016, based on advice from the
State Agency Workgroup, each of the recommendations from the €iks12012 report was assigned to a
workgroup for further investigation and comment. The workgroups météninterveningmonths to address

the matters assigned to themippendix Bncludes a status update on each recosmmation.

ElectricVehicleMarket andElectric Vehicle Supply EquipmeStatus

Vehicles

In recent years, EV technology has improved rapidly, leading to lower vehicle costs and increased numbers and
types of availablenodels. In 2012 there were twBattery Electric VehicleBE\) models available in Maryland,

(the Nissan Leaf and the Chevrolet Volffoday,there are over 30PEV models available for purchase in
Maryland AppendixCincludes a list of aPEVscurrently available for purchase in Maryland.

As illustrated irFigure3, the total number of PEVs registered in Marylaindreasedrom 609in fiscal year (FY)
2012to 6,788in FY 20161n FY2016,39% @,643 of the vehicles registered were BEVs &186(4,145) were
Plugin Hybrid Electric VehicleBHEVs

While the total number of PEVSs registered in Maryland represents less than one percent-dilighehice
registrations, PEV ownership is anticipated to continue to rise at an accelerated pace through 2017 and 2018
with the delivery ofmore affordable PEVs with over 200 miles of battery range, such as the Chevy Bolt, Nissan
Leaf, and Tesla Model 3.

Figure3: Total PEVs Registered in Marylarfeigcal Year20122016)
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Notably, Maryland has already begun to benefit from the manufacturing of PEVs. General Motors (GM) has
been manufacturing the drive train for the Chevrolet Spavkek its facility in White Marsh, Maryland since

2013. Th&M White Marsh facility empl®y264 individuals and pays State wages of $29,856,290.13 and income
tax of $2,038,982.32.

Infrastructure

A goal of the 2012 Infrastructure Plan was to facilitate charging both at homéhamdorkplace to ensure EV
drivers would have the opportunity to recharge. The establishment of adequate charging infrastructure is

necessary to lieviate "range anxiety."The concerns about short battery life and long periods required for

charging are quickly changinghere are now three types of chargers that can be installed: Level 1, Level 2 and
DC fast chargingt KS | ®{ ® 5 S LJ

NI YSy i

B an oaligeSovlHhat@llows{sérs ta find v

charging stationsThe speed of charging and the power required varies by charger type and is illustratdaden

2.
Table2: EVSE Power Requiremen@harging Speednd Public Availability in Maryland
EV Charger Type Speed Power Required Total in M? % of Total
Level 1 11-20 hours for FulCharge 120 volts 97 9%
Level 2 3-8 hours for Full Charge 240 volts 824 79%
DC Fast Charge | 30 minutes for 80% Charge 208600 volts 126 12%

Figure4 illustratesthe locations of thed36 electric \ehicle charging stations and 1,04ublic outletsavailable

in Marylandas of December 2016
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Figure4: Existing, Pubicly Available EV Charging Stationss8/ Chargingorridors
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There are nowearly 200outlets for charging Figure5Y al NBfFyRQ& / KI NH
vehicles installed at state owned or leased Blink

facilities. Thesehargingstationsare located at 3%

facilities avned by MDOT, MDE, DGS and the
University of Maryland Systems.

The University of Maryland maintains chargers at
the campusesof Frostburg StateShady Grove,
Coppin State, Salisbury, Towsdaltimore City,
Baltimore Canty; and College Park

Chargers are also located at the Montgomery Park
Business Center whe the MDE, MEAand the
Maryland State Lottery are located.

Maryland has invested over $1.5 million in
chargers at MARC and Metstations, Park and
Rides, and ther transit connection and public
locations

GE

Greenlots — ™\ tiStation
<1% <1%

ChargingNetworks

As illustrated irFigureb, there are several charging netwankow operatingn Maryland Though offerings vary

among EVSE providers, charging networks may include advanced functionalities for site hosts, such as pricing
and access controls, data reporting, and charger availability notificaffbedwo primary networks ithe State

are ChargPoint and Sem@aharge

TheEVIQ a #atiwities

EVIC MeetingAgendas

The Council heldixmeetingsin 2016 Meeting dates and topics that wediscussedre listed inTable3. The

9+L/ GeLMAOlrftte YSSGa SOSNE 20§KSNJ Y2y UK Inieetnlhb ¢ Qa { ¢
intervening months All Council meetings ar@pen to the public and the agendas are posted onEhe&C website

in advance of the meetings.

Table3: 2016 EVIC Meeting Agendas

Meeting Date Council Agenda

02/18/16 Legislative summary, vehicle ownership a@rging site usage, workgroup update
including expanding the Workplace charging group to include urban charging
04/21/16 Workgroupstructure and updatesMD Clean Car Initiate, EVIC priorities for 2016;
need for Communications Planpvkplace andirban charging events strategy.

06/16/16 Presentation on interoperabilityworkgroupupdates and discussion of the
recommendations matrix.
09/15/16 Presentation orelectric vehicleowners surveycompleted by Morgan Transportatior

Center discussion about potential recommendations on excise tax legislation
EVIC procedures and organization; workgroup updé@sy policy

11/17/16 recommendations; State EV outreach summary; VW settlement up&ME;, Annual
Report.
12/9/16 EVIC Annudkeport walkthrough; VW settlement update

10


http://www.mdot.maryland.gov/newMDOT/Planning/Electric_Vehicle/About_the_Council.html

2016 EVIC Priorities
During its first meetings in 2016, tl@uncilestablishedhe followingfive priorities:

1. Identify legislative needs.
1 In 2016 this has included recommending changesrnd extension of the state excise tax
rebate, andthe needfor legislation pertainingo homeownersassociatios.

2. ldentify and address infrastructure requiremerg charging stations needed te@ach2020 and 2025
goals.
1 In 2016four EV corridors were ominated as prioritiesunder the nationalAlternate Fuel
Corridors Program.

3. Flesh out communications issuegrioritize coalescing around a common marketing theme.

9 Through support ofthe Baltimore Electric Vehicle InitiativéBEV) and UMBC he
MarylandEV.orgvebsite hadeen revised.
Council memberparticipated in the PSC's electric vehicle public conference.
Electric Vehicldnformational materials were prepared for use at public outreach events
including aooth at the MD State Fair

4. Address ¢chnical and policy issues associated with workplace and urban charging
1 Paid vs. Unpaid Charging Infrastructure
1 Interoperability concerns

T
1

5. Identify economic development opportunitiessociated with EVs and chargimdrastructure.

2016 EVIC Committee Work

Each of the workgroups met several times throughout 2016 to discusah2recommendations and to work

on the priorities outlined aboveThe recommendations of all of the workmips are reflected iM\ppendix B

and interspersed throughout this report. The Communications workgroup developed a preliminary work plan,
which is included i\ppendix E The recommendations of the Legislative workgrexgre presented to the
Council and are included in tmlicy recommendationgutlined below.

EffortsRelated to the/ 2 dzy Wark Q a

EV Outreach Efforts
MEA, MDE and MDOT are currently partnering to increase

PEV wareness through an outreach effort focused on
workplace chargingiehicle dealershipand publiceducation.

In 2016, State partners:

1 Worked with the BEVI andUMBC to update the
MarylandEV.org website

1 DevelopedEVand EVSE fact sheets and educational
materials for public distribution.

1 Hosted a booth at the MarylandState Fair which
engaged 505 members of the public and documented
frequently asked questions and general findings that will
help focus future outreachfeorts.

Maryland Clean CarBrogramand the ZEV Memorandum of Understanding
Under federal law, California is permitted to promulgate vehicle emission stantlaatigre more stringent
than the national standards. tRer stateshave the option tachoosewhether to follow either the national or

11
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California standards. In 2007, Marylaglécted to follow the California standards aedacted the Clean Cars
Program via legislatiowhichofficiallyadoptedCalifornid\ehicle emissions standardshe progranwent into
effect for all cardeginning withmodel year 2011

Since the federal government harmonized the national and California vehicle emission standards beginning with
model year 2012, a critical piece of the Maryland Clean Car program was the irat@paf the ZEV mandate.

The ZEV mandate requires all automobile manufacturers to make an increasing percentage of their nes vehicle
zero emission vehicles. The mandate began in 2011 and steadily increases to 22% in 2025.

In October 2013a Multi-Stae Memorandum ofUnderstanding (MOU)was $gned bythe Governors of
California, ConnecticuMaryland, Massachusett®jew York,Oregon, Rhodelsland, andvermont The intent
of the MOU is tacoordinate actiorto ensure thesuccessfulimplementationof the state ZEVrequirements
under the California programA Multi-State Action Plamwas released in May 2014 and included 11 specific
recommendations to suprt the MOU goals, guide interstate coordination and advise on stpeific action.

Maryland Infrastructure Promotion
Ly | O02NRIYyOS 4AGK (G(KS [/ 2dzyC
recommendations MEA administers several transportation
incentiveprograms designed to accelerate the adoption o¥VBRE
and the installation of EVSE.

Electric Vehicle Infrastructure Program

EVIRwvas established to facilitate the development of a network
of DCFast Charge stations across Marylarkhislimited grant
program was funded by settlement proceeds from a Clean Air Act

enforcement action by the StateEVIP utilized $1 million in settlement funds to leverage private funds with a
minimum 50% match. The program is now closed andrdsvweregrantedto three vendas: Royal Farms
Stores(15), NRG (4and ChargePoint, In€2)to install21 DC Fast Charge statioas19 locations throughout

the State. Figure6 illustrates the dcations of the charging stationgviany of the stations are located along
al NBflyRQa ySgfe RSaAIyriSR 9+ O2NNAR2NHEO®

Figure6: Maryland EVIP Station Locations and Vendors
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